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ABSTRACT 



PROBLEM TO BE SOLVED: To perform drain current control for constant current use 
by controlling a current quantity that is provided to a resistive termination load and a 
ciurent quantity that is provided to a drain transistor of a dual gate nFET device. 

SOLUTION: A bias generator 20 generates a bias voltage BLASP, provides the voltage 
BLASP to a gate terminal of a drain transistor B and substantially controls a current 
quantity that is provided by a drain transistor 12B of a dual gate p chaimel electric field 
effect transistor (pFET) device. Similarly, the generator 20 generates a bias voltage 
vBLASN, supplies the voltage vBLASN to a gate terminal of a drain transistor 14A and 
substantially controls a current quantity that is provided to the drain transistor 14A of an 
nFET device. Furthermore, an output terminal of an output driver circuit 10 is 
coimected to a first terminal of a termination resistor 22 and a 2nd terminal of the 
resistor 22 is coimected to an external reference voltage source VTT. 
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V -7. h 7 > i^X © K U-f >)®^fi H U-Y > h 7 > 
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Tt^A-T xcoy — X h^>>'X^'^jloTy^> KUfi: 
{3Sgn.5«Sg*5'— >;t>*5J;0:^:7$1i:-5ll2 X-f <;/ 

|g 1 iiitl^f-\ty^:xTJVy- h P F ET^^/W XO K 
-r >h7>>'X^'Wir-hiffl^{-l!lf^«JtCiK^LT. h' 
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Ct*pl*ii:-rs l-3©n FETT^A'f Xt, 

mamti^ c: t ^^idit-r -s i p f e tt^a-t x 

^lg<£51-5««S(Cf£;^L. -e-LT^<DM^t'^2«BE 

i*T^g«-r-&m2}stag§<t£^tj, m^mi^m<om 

in^mel p FET^^A-YXAt^eir. KU-Oh 

^ >>?x ^' fcifi^Utcfti^^tifc 1 •:3CDy— X h ^ >v'X 
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d t * 1 p F E TxA*-f X t . 
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:i-'<7>y*5j:y:|^SK«ieiC)6§b. ^bT^2eS:)i 
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t«*«10l p FETT^/t-fT.Tii^e.t. KW'-O 

# h 7 >-:^x^ tty- hsg^ Srwu. 
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h 5 Vv'X^'ICifi^JtcSl^Snfc 1 -rxDV— X h 7 

n, 

a*abT«is*^««n-5c: 1 ocon F E 
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y-x h^>>?x^'roy- hS8^^**i*5Si5«aicsi^^? 
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1 5 ] e^tt*^Sg*^^lci()f^«)t;ie^ LfctB 

1 -rsiDy— X h 7 >>^x^'*3 J;r^ 1 :3<D H U-f > h 7 > 
v'X^' <£-&tn CJ^T^iZ^I/y— h p F E Tt^/W X 

#h7>>'x3;'tt^n-?^ny-h«?^. y-x^^ijj; 
y-x h7>>?x^'©y-xiS^tt«®vtftf^Wirie 

y -X h 7 > v'X O H U-f >S^^14 K U-f > F- 7 > 

X o y - X S8^ fci&f^ W fc L . 

i^pcoy— X h7>-:^x^*5J:U^i •:p©HU'f > h7> 
S^X^'^-^tritJCDT^iT — K n F E T T^/t-f X * 

#hv>>'XiS'tt^n^^*iy-hsg^, y-xig^isj; 

y— X K5>>'X:S'roy— XSg^«i^7>Km'£ilC|&f^ 

y-Xh7>vX^£0HU-f >^^«HU"f >h7>>' 

x^'wy-x^^Jcl&fPWJCig^L. 

^ 1 X-f ■y^ii-r'i 7;i/y- h p F E T5^A--r X© H U 

>h7>-:^x^'(Dy-Kjs^jc»fpwicie^LT. 7" 

zrTJU'y—hp FETT^/N'-f X<Dy— X N7>i?X^*i 
e. n ^ « - > > *5 J: :t 7 S , 
m2X'f yg^*-^*. 

m 2 X'f 7 5^tt7=3uT;i/y- h n F E T5^/W X© H U 

>h7>i^X;S'©y-h«^61!)f^«fCi^^L,T. 7^ 
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X N7>i?X^'fC^lA-f 7XSJE*S«L. 

^ 1 /N'-f 7xmjEttisfiitt*i^^^Sf tHaf -ss^mm 

©HSCT^O. -e-LTxa-yjpy- h p FETT^A'-f X 

^4i^s^^*^^^cffi«$n^«iS©g€•*K«)^ciHPL. 
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X K7>v'X3'}rSg2A*'f 7X«JE*II«L. 
S 2 /\--f 7XSffi««ei<4*^^Mlt<i:HiSf SS*«EE 

©K^TSo. ^■LTigt^^^4^l^ffift^^^cj;•pT7'2LTJ^ 

y- h n F E Tx/ti- X© H U-r > h 7 ^-v'X 5"»>©, 
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y-X*5<tiy: K l^-f > h ^ ^vX^coy- hiS^'A^m 1 

|HI8S. 40 

2 2] ^1 > H 4= v-y >^»if6fliE-e 

Ctt5^«2 33 /NWTX^^ffl^aA^^eJC. ^2g 
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[S3}<JS2 5] n FETT'A'f X*<$^.tC. K U-f > 

h 5 > e^x 5' (cA^j ics^ ^ nfc y -X h 5 > v'x 

y-X h 5 >v?x^'oy- hiB?^*<m 2 m Tx«ffiic 
[»*^ 2 6 ] m 7xfi*fflse*« ^ e {c, us® 

^2g:*---^T>^43J;0:f^gK«jg{CJJ;;g:L. ^Lr^s 
gi&aLTmdSdiflgn-SiltSrPl^t-r'S 1 :305n F E 
Ta'/WXt. 

^ 1 1 JggiSM«ro^ 1 mSE H n «y ±1^^ 3 

^3iS:t-^T>:/t'JS^g:L, ^3g<£aUTSfiit35i85tl 
•2) d i: S: oiti i-r ^ 1 P F E T 5r A-f X <h . 
Sg3©*«ttl-5«8S»C)e:lrL. -€-bTmig©lll*J; 

m3:t'^7>7'*«^2/^-f 7XSS^^4-rS. 

2 3E«©ai:^ H^-f AUK. 

CB^JS2 7] pFET5^/\''rxAi$5,(C, YV^y 

h 7 > v'x rS' fcifi^^j fcSEi^ nfc y - X h 7 > s^x ^' * 

#f-7>5^X^'tty-hj»^**L. 
KK>h7>i;x^'Oy-hSg^^*ii/'7>Kl3ftigg* 

n. 

y-X h 7 >v'X^'Wy- 1 A-f 7X«ffit 

[iS*JS2 8] nFETT^A-fXTji^?)!;, K U"f > 

h 7 > V? X ^ tc it ?ij ^? n it y - X h V > V X 5^ i£ 
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[0 0 0 3] mHt^-yZfAf^izm''fiE>tX 
-vT'K^-rA' (OCD) lalSSS:fi|ViTVi-5. OCD(OS 
(DRAM) 7^/\*'r X <D J; p ^: 'J X*^ 

<^mK7.-i >^i:mmz-r^tzii>, mm'^mumm'^'- 

X (p5'A'>^;i'h7>i^X^') *3J:t/m8itx>i' (n 
^•>r>^)l'h7>':?X^) i:Wtifmii\tOCD\Zii^ 

;t«^tti&l^}£tr[S§ R T (DiiS«{Cl:JEI^T * ± C ^ 
c:tidiA;^lHFK (U;^-AV^.yyB) CDA:^«ff V I 

[0 0 0 4] ffi^jmsssdSssnfeH^-f AmsssrMfs-r 

Sli;9-Ai?f*7nT#fc. tzt^ii. 1 9 9 6^2^27 
BtaSW (xX • PvJX^PXffifCi-S) *H4#fffm5. 
49 5, 1 8 4#tt, iS3ifi«*CMOS5t?i?5^^ 7'-> 
7hECL I /O h7>X5 !y^'*PB*L'TV>-5). d 
CD h^>X5 y ^fS. 4-:3WCMOS ^5>>?X^'<0^ 
— 5^A;J?— ±g62-S)WCMOS h 50 
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^Vi^X^'tt. PMOS^^A-YXTi&O, -^-UTTStlO 

2-:3roh^>>'x^'«, nmost^a'-txt-s.^). ±§5 
*5j;CXTSPh^>-:^x;$'«, y-x«£Em®vs SA^ 

fifR t ^zmn^nm'S:^:s:mz^'—>^>isJ^u:ty•r 

tt, ««S85v-x*fflt»TAl^tr««S^rn.5. -^-Lx 

m^mm-t^. »^«sity-x*3j;txmffi->>i7Wfc*?) 
s JStt 7 J: t/^mss y - X t b Tfli 5. ns A 7 ^ — 

HAyi7EIgS*ia^»-5. t'X • D >?xjUXffi® h 7 >X 
■r-5. rt^SECL*qiU'^;P«-^VOL*Jj;Z/VOH« 

■^n'eti<Dby>i^7.:S'^mmv. «sgy-x*3j:i5s> 

h7>-:^Xi'©Kb'-f >{r43lt-5«ffi*ECLSip 

A^)voH*jiz/voLc^L< ^-a-s. crL<=>(Dmm 

^tctiitj^izhmx^ti^o MmMmmmztnir^^-z: 
<DxA-fxtt. Dc«*?s»€:»s?-r-5<fc5«je>e.n 

2.. L*^L. v^T. • n-Jx.JlX<&(0['^>XS.'y^tzJ: 
ttli^SSft^fR t {Cie^$*lfc^a5»lp«ffi^£#«bTV» 

[0 0 0 5] 

©HU-f >l[Sg*!l«StXfcCMOSa5:/j K5-1'A*(HlK<& 
[0 0 0 6] 

[^eS»fit-r-5/tJe)0#®] :*:»§gwSH«, lO© 
y — X h 7 >>»X^'*5 J;C/ 1 H U'f > h 7 >>'X:5' 
*#tr 1 ^©5^0. h p F E Tx A'f X 
6-h^>->-X5'tt^-tl-etl^r-- h«^, y-Xffi^*3j; 
C^KH'>3g^<i:SrWL. y-X h 5 >>'X5'©y-X 

ss^ttmaivcsif^MfciB^b. y-xh7>-:^x;?© 

K K >«^tt K U"f > h ^ >i?X5'©y-;;^ag^^(c» 
fPM(Ii^-&L, HU-f >h^>>'X^© KU-r >^^« 
tU:*jK7-rAlHl^cDai:^^^fci(if^W»CilS^L., l^o 
y — X h 7 >>?x ^'is 1 -r?© H W"r > h 7 > >»x 

S^tr 1 0©5^i h n F E T5^A-f X S^*. 

&h7>v'x^'tt^n-?tiy-h^^. y-x^^*5j; 
i/h'u-f ^Sffi^^t^-WL. y-x h^>>'x^'©y-x 
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5=^i7;py— hpFET5^/WX®V— ;^ h^Vi^XrJ' 
— h p F ETt^AW XCDV — X h5>>?X^<£ffi-pT«S 

iz, 7'3.7;py— hn FET5^/t'f xoy— X h7>-:^ 

F E Tx/t-r X(Oy — X h ^ >'v'X5'^£:3i^T^7 > H 
« & I C fiS tl .a « ig * rS' - > ^ > *3 J: 7 ^ -a- -5 m 2 X 

•:3A*-fTX^4gi&^i^. ^li!&tin=F\i^=LT)V*f- 
h p F E Tt^AM XO K U-f > h ^ >>'X5'Oy— 
^CSlfPWfCiS^bT, HU-r >h7>>?X^'Cmi/t 
-fTX«ffi*««b, mi/WTXS£Ett»Stt«l«ft 

FETt^AWXCD KU-f > h5>i?X:$'tJ;-pTffitatt 

h^>>7x^(Dy-h«^^(ci(jf^wic^^bT. Hu-f 

>h7>v'X;S'fC^2A*'f TX«EE$:ti«L. m2/\''f 

35 0, ffi^tt^l^M?&tCj;oT5^a.T;i'y-hn FET 
T^AW X(D H K > h ^ ^v'X^'Jctitt^tl-SmSSOS 

[0 0 0 7] 

JSfeitti^SA^fci&f^WtciK^^nfc 1 -D^tiiijiQT^ 30 

p FETt^/W Xt, lt?©5^3.T;uy-hnFET7' 
A'fXi:, miX-f •;/^>i^gMi:. ^2 X-f .y^^Vi^ 
iIBi:. /W7X5l^ffl^B<»:S:-&A/-CV>-5. 7^i7;P 
y*— hpFETT^A'^fXtt. 10®V— Xh7>>'X:S' 

x^'ii-ifti^'niocDy-hffi^. ioov-xs^^*3 
x^'©y-x«8^«, «ff«vjcf!if^«ncie^b. y- 

X K7>vX^'<Dh*U"r >«^tt. HU"f>h7>>?X 40 
i^'cDy-Xjffi^f-Klf^KllCig^L. HK>h5>>7X 

WfCie&bTli^. hnFETxA-fX 
H, l'P<0y-Xh7>>'X^*J:t^ir)«)HU'f >^ 
^>-:^X^'S•^^T*50. &h^>>'x^«^ti-?ni 
ooy-h^?. l^wy-Xiffi^iJj;?/!^©^^-^ 
>«a^«r*UTViS. y-x h^^i'X^^y-XS^ 
«y7> K«fi»c»if^Wtci^^L. y-xh7>>'x^' 

(T^KW-f >^^ttK^'f>h^>S^X^'05y-X!®^{C 
ftjfPWtliK^L', HL"f >h7>v?X^'©h*K 50 
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-5. ^1 X-f •y^>i^Se«. xii.7Jl.y-hpFET 

^^/'^'f x®y-x H7>s^x3'cDy- KSffi^t-a)f^6<ji- 

i^-g-StlT. «mi®V75ve,5^3.7;p^-- K p FETx/N* 
-f XWy— X h5>i?X5'«-jioTiSnSSii5S:5'-> 
;t>*3 j;y::tx$-fr^, ^ 2 x-r •y5">yS»«, 
7;P'^'— h n F ET7^A*'f XOy — X h5>vX^'(Dy 

-hiQf-\zmi!^m\zf^'^-^nT, T'i7;py-hnFE 

T5^m X<Dy — X h ^ >>?X Srii > 

'r7x^«feffl^e«, 7^i7;i'y— hpFETx/\*-f X 

X^'»rmi/\-'f 7X«ff$:^«-r«.. ^lA'f7XSBE 

IxTxa. 7;py— h p F E Tt^A-T X©HU'f>'h7> 
i?X 5^ J; o TacfitttiJ^Sgftlt trttiS&^nsSiiSrofiS: 

*MMtrSiip-r-5. A-f 7x^*iie«sfc, 5^i7;i' 

y — h n F E T 5^A-f X <0 K U-f > h ^ > i^X rS' — 
H U'f > h ^ > v'X ^' (C^ 2 AW 7X«ffi$tltt-r-5, 

^ 2 /N'-r 7xmJE«ffiS^^4i^s^^^^cBlabfcs^p«£E 
©n^T-feo, ^LT^g^^4i^«ft^t^cJ;t?Txi7;^ 

y — h n F E T T^AW X «5 H U-f > K 7 >>?X 
[0 0 0 8] *%?^©giJOl^6JC*5t,^T«. jgSttti^^ 

io©7'3.7;py— fpfett^ 

A-fXi. l-:?©^3.7;py— hn FETxA'-fXi, 
^IX-f ■>^>^'^Hi, m2X'f •;/^>ySSi:, ^ 
LTA-f 7X^^Sg^:^^^T^i^. 7^a.7;py-h 
pFETT^A-fXtt. \-Z>(r>V—7.h^>'J7.*flil-D 

n^niooy-hsa^, io<Dy-xiffi^t5i:t;i^ 

OHU-f >«g^Sr*LTVi-5. y-X h 7 >i^X^'<^)y 

-xjSi=^tt, SBEagvtzlftf^wtri^^b, y-xh7> 

i^X ^S' CO K l/-f >«g^ « Kl"f>h5>i7X3'®y-X 

>m=f-\tmfj Y'y^ /m^(Dmijia=f-izWiV^&3\zm'tv 

TUS, X3.7;Py-hnFET5^/WXttlOOy- 

&h7>>'x^«-?-n^ni:p(Dy-hsg?. i-p 

y - X h 7 > s^x o y - X jg^tt i;' 7 > H ftfp 
Mirig^u. y-x h^>>'x^'©F^-1'>^^^^^•^' 
'f >h^>v'x^(Dy-x^^tcii!)f^«ifc^&b. 

'f >h7>v'X^<DKU"f >ffl^«Hi:>3 K^-1*AIhIK<D 

S«^i7;uy- h p F ET-T^A-r X(7) H U-f >h9> 

v^x^^coy-h^^tzi&fPWtciSS^LT, xjL7;py- 
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— }>nFET5^A'-f X(DV — X h >i^:^^\zm.ri^m 

^««-r^. ^lA'-fTxmEEii. jasii4*^s8m?^i'H lo 

-r7X^^Sm«^fc, 7'3.7;P';r-hn FET^^A-f 

xoy-x h 5'>i;x5'®y- hSTCidf^Mtci^^L 

fr^2n-fTXmffi^&if«-r^. ^2A-'f TX«EEttjg 

ffi^^tti^iSA^SfCi;oT««$n, t^zlTJU^t- hnF 
ETt^/W X<DHU"f >h7>>'X^'*®-S«dS©S* 20 

ffl^ien-SA'f TX«EESr^^-r 2>fcse), A-fTXSEE 

•2). 

[0 0 1 0] ^^^V^difC, (^#*^;<tU 30 

xA-1'Xf«gO:t-75^-:/:/H7-f A, OCDtLTfiJfflf 

^^tl'SCMOSttS:'? H^-f A-|Hlj^*JS#fr-5. diltc 
*5tiT«. fct^^S STL_2. SSTL_3, HS 

TL. ECL^c:fe^iT^1-a5^att^4i(it^ig^m<ffl^^e.n 

(x^7;i'y-hpFETT'A'fXICJ;oT^)S&$ 
n^) :7';U7-yyAX*5J;tK (X3.7;py- h n F ET 
T^A-f X trio T^^Ptl -5) yjP^''i7>AX{-43lt-5 h* 

•5y-hA<7X«ffilCj:-pTS(Iffll^tl-5. Ctltt^S 40 

[0 0 11] :^mm<DCtie<D. -lE-LTfl&oaW, 4*6 

[0 0 12] 

[SiJfi^ii] «*otc0 2Sr#siTsi:. ffiel^4i^ffl^^?f^c 
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^ u x/N'-r X tcijit ^ ^ 7 5^ y y H 

(OCD) <»:LTffifflT-S)©JrjffSB^Tr$.-5*^\ LA^ 

■5;&:3!6#©ai*H^'rAlHlKtt, ^ISIft«#lCcfcoTi& 

0 $ n ■!> ffi CD 5"— ^ eigffl *5 1 i T ffl !/ i -5 

H 7 < 5/ y s tc \t.^^mi^'T/u X © 1 t b 

TJ^^^fn. ^^d^e.^^"— ^A^ISi!»Sn^<^:^i■5C:t<£• 
-f/\*lHl8Sl 0«, ai;'3 K^-f A|5lK<Dy;U7-y:/AX^ 
m^-t^ 1 ■p<Dy':i.TJli>'—hp^y>^JUm.^^^kh 
yy-JT.^ (pFET) xA-f X 1 2 5^ 
a.7;l/y— h p FET^A'f X 1 2 a^lEtt, y— Xh^ 
>v'X^ 1 2 At5J:t/HK>h^>S^X:5' 1 2 B5r-& 

^■z::feo. ^'trtt. io©y— Xjffi^ (s) , 1 ooy* 
-hig^^ (G) *Jj;tXi:3©H^-f >SB^ (D) **L. 

y— X h^>>'X^ 1 2 A®y— X«8^«, ^t- 

m c^j^^nrvi-s. K^-i'>h7>v'x:J' i 2 bo 

[00 13] ai;fj K^-f A|5lK«*fc. ffl^^F^-fAlU 
Koyjl/^'^/ > AX «:Jg)«t--S5^zL 7;i'y- h n > 
4^-'Pmil^g4mh7>S^X^' (nFET) 5^A-fX14^ 
t>$^-r^i■5. 7^3.7;i/'^-hnFET7^A'fXl 4g 
l-pC0HU"r>K^>>'X3' 1 4 At l::>©y — 
X h^>v'X^ 1 4 B ^:<£■^^-^?*5t), s-^tii-^oy 
-X«8^ (S) , \-D<Of-V^=^ (G) *3<tCXlt?© 
Klz-O^g^ (D) ^^bTI/i-S. y-Xh^>>'X:^ 

1 4 B(Dy-xSB^«. i^^>Hme:tcft^^nTii 

5. $e.tC. y— Xh7>i^X^ 1 4B(0Hl''f >jS8^ 

«. h*W"f >h7>-:^x^' 1 4Aroy-xig^ic«iBI«;S 

nxViS, HU"f >h^>v'X^ 1 4ACDHK>^^ 

ai:'3h*7'rAEiKi 0©ai;^JQ^^l:i«^$nTti 

[0 0 14] pFETr'A-fXOy— X h7>>?X;5' 1 
2A©^*-h^^«. X-f •y?>y'f >A*-^ 1 6<Dai 
:bffi^(Ci^^$n, n FET5^/\*< XOy-Xf^>>' 
X^' 1 4 BWdr- h^^ttX-f y=^y^< >A— ^' 1 8 
coa:tjSg^fc:»gK;2fnTl>S. p5^r >^;UA:^m# I 
N_P(CSS^LT. X-f -y^^^^T^/N'-YX 1 6«, y — 
Xh^^v'X^l 2 A$:^'->;<f->*3j;C/:ty$-(±-5© 

icffltie.n. -e-ntcj;-^T«EiEv*i6xi7;i/y— h 

p FETr^A-f X®y— X h^^i^X^' 1 2 A*aoT 
T^A-fXlSfi, y— X h7>-:^X^' 1 4 BS:5' — >:t 
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h n F ET^^/N'-f XOy — X h^>>^7.3^ 1 4 B 

[0 0 15] p FET5='/WXOKlx<>JSS^l 2 BO 

^g|2 0ti. A*<7XmmvBLASP^^^L. 
TvBLASPS:KU<>h^>S?7.^'B <Dy— hffi^ 

l^litC, n FET^y^^XCOHUOSS^ 1 4A<D 
if- frl. AW TX^^S 2 0 CO^ 2 a^rffi^Jwg 
Jgg^n^o A<TX^*S2 Oti. J^T{ri¥«Bf::iKBg$ 
n'5J;5J::/t-rTXSffivBL ASN^^^b. -ebx 
vBLASN*Fl^-f >h^>>^X^ 1 4 AOy— big 
^fcS^LT. nFETy^A-rx<?DKU'Y>h^>>^X 

^ 1 4 At-jf«^nsa«S(ofi:^*MW(cS!iffl-r^o 

[0016] KK>K^>vXi$^ 1 2 B^fecty^l 4A 

lEiK 1 0 (Dmti^^\m^&igi^ 2 2<Dmi ^^\zmm 
^n. -:^mj^Mm.m2 2(Dm2^i'\t. i^^mmmEE 

CO 0 1 71 F*ggi5 (^'v^) nmm&:i^^z^9y^&mm 
&^^h^m^^mp^x-mm\zmtr^h^\zh. ^mm 

comti K^-r AIUKt^P FETy;i/T^:/y/^X*5ct:l/^n 30 

FET':f;iyo>/^7.<Dm:&\z^mm^mfi^'t^. 

>-J7s9 \ 2K. 12B, 1 4 A43«tC;^l 4 B 

CMOS h^>>^*X^Fl/-f >lidftH. HSWfcy 

BLASP. VBLASN) ^^^^it. -^LT^n^ 

^^xSzr)v^o>nx^W\?km\z^ -^lt 
i^x^^T^tcK^^^^ffi^-rs) o 

[0 0 1 8] 09i:bT, «|jS»fiiS§2 2Ji. 5 0:t-A 
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zovx. m2\z7ik'^n^m\z^ijt7L\i. i-dcdso:^— 

8^UT>^T (mA) O-^ScSt^^i: ^-ti:S«g:^i: 
^tO, C3bT. Ui/— A'XCDA^JC^Sl/iT, *?J± 4 0 
0^U3}^;Ph (mV) CDffiJEi^Ti^^^U^iirSo Z.(Dm 
\Z^\^^X\t.. ±4 0 0mVtt, Uv—Z^tCctoTig^^St 

[0 0 19] COcfc-SfCLT, m^I N_P35i^iiaA-f 

fe-S^^. X'1'^y^>y'1'>A-i5' 1 6«, liao- 

(*?j0/}^;i/h) cintiy-x h^>>^Xi$' 1 

2 A*3^— >:j->Si±, p FETy;i/Tu/yAX€:-f ^ 

-^m*b, eintiV — X h^>>^Xr$^ 1 4 B*^-> 
:t:7$ii-. nFETy;U:$^0>AX^5^>rXX— 

-rso y;uT*yyAX;&w^-:/;p^n, -eLT:/;i/^ 

'^>AX7&^5^><XX— y;P$nSi:> h^>>?X5^12 
B coy— '\<75 V B L A S P COBliDfriyyl'T y ^/t 

X{Cj:oT«j^^nS'^^M^bl>Kl--r >«8ft (fci: 

[0 0 2 0] M-^ I N_N;OtifeSa-T^D, 

-^LTfi^ I N_Pt>S;rc^SD~T&S<i:#. X-l-^y 

^>iy'i'>A-i'-i stinaA-f sta^b, cnttv 

— X h^>>?X^ 1 4 B€:^~->:^>^1^, nFET^ 

A-^^ 1 6ttii3iA-f ^ffi:^L. c:ntiv-xh^>v 

X3^ 1 2 A^5^ — >;t:7$ii-TpFET>^;i/T'y:/AX 

^T''<xx-:/;i/i:*rSo y;Pi5^'^>AX;&w^-"y;i/ 
^ti. ^\^xrf)VTv'fn7.t'^=f^7.x.-':r)vx^^tz 

ib. h^VvX^' 1 4A(7)y-hS^^(7)vBLASN 
^ CO fllSn « 3^;^^^ ^7 > A X ct T**:)n -5 ^ L 

V^KU-f>mSg m?iitiSmA) ^^C^^i^^o 

[0 0 2 1] ms^^m-r^t. awtx^je (vbl 

ASP*3i^vBLASN) ^r^iT Sfc«>CD/^-f TX 

5S*S2 OC>mi*SS0M3^^^^^nTliS„ »(css^^n 
^^o\z. /\*'l'TX^^?g2 0«. 3'::)CDfflSi^^^n 

fcafc ct o T«B'&^ < j^fife ^ nx s c e jo^t 

S. vBLASPi3j;CKvBLASN^^^$iiSfci6 
l::. A-f TX^^SIilKfrjtnJ;^ens«EEtt. VINT 

T I i S /t > K 4^ :/S*«m43 J: CXngPi^^Jgtagg 2 
2 (0 2) (OmmmEE (VTT) "C*So ^tClJ^^^tl 
^^V\Z. CMN (/\*>K^r ^y^Sqi) Ji. ^1.SKS* 
mf£(Dm^t LTA-r TX^^SIelgScD^ 1 g^M LT 

[0 0 2 2] ei-SUT, ^1S«, KU-1'>h^>>^X 

^p 1 Biz^mzts^m^titzv—x b^yi^x^p i a 

t}'^'lbU^y^^T)Uy— h p F ET h^>i;x5^^/WX 
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lA/PlBfi. mmv {-tUiD^hvyiyTs^ I 2 A 

m2) \zmm,^tix\^^^msMtiW[C) tmK^Ri 
-f >h^>>^x^^N \ A\z^m\zmm^nt^'j-7. 

>^;^^'x/WX^t>^^Tli'5o 7^jLT;py— h n FE 
T7='AW7;NlA/NlBt^. > H <tfiSlgiR 2 <h 

TT\zmm^tifc4^S:^i»^t^^r:>^l^^Y>^l 
VTT^^>^^-eli^o ^ 1 :t^T>7'l VTTC^ffi:^ 

m^ti^o v-x h^>vx^p 1 A(oy— H^^tiy 
uNizmm^ti^o 

[0 0 2 3] milfefC43tt^p FET5^/\*-f XP 1 A/ 
P 1 BJcSiMbT. ^2a«, KU"1'>K^>>^Xi$'P 20 

2 Btia^^jjcg^^^nfcy— X h^>>?x^p 2 a:^^^ 

fS^^y^zL yjVf- hpFETh^>>?Xi$^ t'/N'-T X 
/uTliSo 7^zLT;i-^;^-hpFET7^n<XP2 A/P 
2Btt. «EE®V<i:S«:SR3i:COrafca5»J(;:»S3SSn 

^2gtt*Jt, Kl/-f >h^>S^X^^N2 AfCia^J 
t::SlK^tlfcV-X K^>>^X^^N2 B^^^^jai'S^^^T 
h n F E T h ^ yVT.^J'n^ X fc-g-^Tl^ 

5^n.T;P^r-hnFETxA-fXN2A/N2B 
ti, ^^>K^Jg;triSR3^<75r«1t::a?»Jf-S^^n^o 
|g2gJiSfe. ffitaggRS^. nF.ET5^/\*-f XN2 A 30 

/N 2 B <hora(os^'&.«*[ir»i^$nfcKe«g^, ^^xs^ 

ffi^SR 2 <t n FETt'/WXN 1 A/N 1 B (^1 
^2:t^T>y I N^t>^^T^/^^o m2:t'^T>:/I 

SB^tcss^^n^So y-xh^>vx^^N2BcDy-h 

«r><^«?B?»>&^-Cffe-5o p FETy-X h^>>^X^^P 2 
A(Dy-hS^Ji. i7^^>KfrgE)^^n, -;&P2BC0 40 

^n^o m(Cltt0>^$n^cJ;'5tC. m2:t-^T>y I NCO 

ai;^5g^«*fc, mt!}^^^/m^<D'fjiyry>/'^7.\z 

7X«EEv BL ASN^Jte^-r-So 
[0 0 2 4] ^3Sti, Kl/-r>h^>f/X5^P 3 BtC 

s^J*cSi^^nfcy-x H^>>?xr$^p 3 AT^^ei^cC^T" 
hpFETh^> >^x iJ^-x/ w X 

^„ 7^3.y;i/y'-KpFET7^/\*'f XP 3 A/P 3 B 

ti> mEEmvLts:in,^R4t(D?^vz&mzmf^^n^. 

^3gt>$;t, n FET^/t-f XN2 A/N2 B (^2 50 
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g) tmUhX. HU<>h-^>>?X5^N3 AtCiEJiJ^C 
Si^^tircy~X h^>>?X!57N3 BT&^e^ct'S^^iiT^l^ 
y— NnFETx/NWXSrfc^A^T'i/i-So -r^jxTjl/y— 
FET7^yWXN3 A/N3 B«. i?'^>Hta;^ 
S§R4<hCDF0lfce5^Jf3}^St^n^o ^Se^Sfc, ffiiri 
gR4 chpFET5^/\*<XP 3 A/P 3 B t<Dr^(D^^ 
A\zmm^n^K^t&'FL. ^LTffifitS§Rl<hpFE 
T5^A-rXP 1 A/P 1 B (Slg) t<7)ra<D»^*jC 

»ig!^n>5#^eis^^^w-r^m3:*--^y>y I ps 

fc^^TVi^o ^3:^^T>y I PCDffi;/7ffl^fi. K 1/ 
>h^>>?X^P3BCr)y-h®^tCjggg$n^« y 

-X K ^ >s^Xi$^ p 3 Acoy- hffl^tt^^ > K \zt^m 

^n^o n FEXy— X h^>>?X3^N 3 B(Z)y- h$g 
viNT{;:S^$n, — p^N3 A<7)y- h^Tt^ 

^n-SctpJc, Il3:t-^7>y I Pa)tB:tr«BTFfc*fcai 
ij K^-r/tlHlgSc7>:?';i^T^:/y/tXtC/\W TX^JEv BL 
AS P^Ji^^-r-So 3 ©JC^ott-Sn > hrB^CD-^ 

*g2 0<Oi&fP;5«i»?a$n^o 
[0 0 2 5] n FET^/\*-YXN 1 A/N 1 B'vcomjE 

cMN<^ii««, mim^mi^xmn^. rzt^iftio 

OT<^nT>'^T (mA) (D. «fig**C$'li'-g>o ^ 
1 SS:®^Sfltfi> ffiifCSR 1 ^^ZfR 2 <^i^S8tcSEE 
KT^^i;^i±^o Jg^SR l*5J;D^R2<Dfiiti^SC*l 
S8ffigxSg2 2 (02) fcffi^-r^<i:^tCil»i$n^O« 
m^f)^XS>^o TUt)'^. i^«gffittS2 2)&^5 0::j--ut^ 

xm^^rz\t^iDn^-<^mm.tmsmAx$>^&,m<D 
m^mmL. 'ti.xmi&^m^mmii)mi o o /ia^ 

{R^-rniit. R 143ci:J/R2CD«Sll4K^— 

mf£^^^m&^it^tzib\Z) 5 o:t-Am^m:tfi^m 
t^\zm4 0 OmV(^^JE|$T*^^*^nTli'5>(hl£S-r 
ntf, «?)4 0 OinVOffiSt-^«EE:i&*^«^gR 

D^R 2 ^n^nc^MS8fcs«^n^o r i mi^<Dm&m^ 

T{t. PREF^hLT^^n. R2i^^(DSffiK 
Ttt. NREF«hLT^$nTl'i'5o 
[0 0 2 6] KU-f >I>^>>?X^^P 1 B*5J:y:p 2 B 

(C. R l:fej:rXR 2(^F«1comJE, -rT^Jb-^C VTT, <h 
tfcfC, »l^agiS2 2<7)^1^g5S2fimEET*^«ffiVT 

^mmm&yTT{z^»^i.^f)^u^^{t^:t^T>:/ 1 

VTTfCctoT^IE^n, I VTTH^^J^tiycVTT 

eg«, HK>h^>>^Xi57P 1 B (^Ig) ^^ZS 
P2B (^2g:) <7)y-hiffi-^coi^;^(c}f«$n. sss 
;^vx-rTx^4g§i5]g§<D^n-^nog:^MoT«tn'5c: 

(h^pIflti:-r'5o ^3.T;i/y— hpFET^^/N'-f XP 1 
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A/P 1 B^Xlfy^zLTJi^y- h p F ETt^AW 7.P 2 
A/P2B75i^*U>h^^-lHlKS:JgfiEb, PIA/P 
1 Bt'/^'T X^ffioTSittl^. 1 0 0 M A<^(g 

i;m8it;^^^P 2 A/P 2 BT'/WT.^SoTgitn^;!^:;:)^ 

nx^^U^^f)^. T-fi^D^-^^ (Mm) T&^Clii^^M 

>>^X^c^)^«^ft^-r^o ei^bT, P2A/P2B 
5^/WXl::8lbTP 1 A/P 1 Bx/xWT.tJ^^^^— iJij: 

[0 0 2 8] ^^\Z. SEENR e f (0iJ^«VTT - 4 
OOmV) \t. R3(i:7^zL7;py— hnFET5^/t-rx 
N2 A/N2B<h<7)ra<0»^.^jC:fett^«ffi, •r^j:^:>^ 

xmEEvBLASN^^^L, dCOmJBEtiai^J H ^-f A 20 
iHlKOKU-f >h^>S^X^^ 1 4 A (0 2) \zmm^tl 

X^^N2 A43<fc^XN3AO^r-h^^fX^«$n^o 

7)V^— h n F E Tx/t-f XN 2 A/N 2 B*5cttX5^ 
ii.T;Uy— hnFETT^/WXNS A/N3Bti. tsU 
>ha^— lelg&^Jg^b. N2 A/N2 B-x/WX^M 
oTj6n^cO<h[^i:m8it. 0 0 AtA, :dtN 3 

A/N3B^A-f XSrffloT«En^o ;i3l^T, N3A 
/N 3 B^m XA^N 2 A/N 2 B t^aW X^ ^ 
^^ci^fl, ^n'b>CDi(g/S$ltfi*SWfC^L<, fct 30 
^tf2/0. 4. hU^^o\zm^'^tl^. 

[0 0 2 9] Vtf^l.. N2 A/N2 B5^A-f X (43j:r/ 
N3A/N3B5^;^-f X) (D?-V'>^;HI@/g^lt7&^ 
ttJ:'3 K^-r/\'lHlK<?)^^T;Py- h n F E Tt'/WX 1 
4cO^"V>:!^;HH/:^$Jt(Cffl^T^J:^SS?^n-5C 

X5^ (V-X:feci:r/HL/>f >h5>>^X5^<Df^;^) CD^ 
'\'>^^;US$;J^^*K6?)t-ffih^>>^X^^<h^b<. m?L 
«0. 4. 7i'5<fcpfcS*^^n^p h^/v^X 
5^N2A. N3A, N2B;feJ:I^N3B<0^^>;?^;P<i 40 
\'^. h^>vX^ 1 4 A43.fc0^1 4 BO^-\'>^;i/*i(C 

it^-r^cfc^tiis^^n. coiteijtiT^/NWx^stn'S 

j^^, nFET5^AWX 1 4JrJ:^T^t:>n^'^#mSg 
;5^*^8mAT*0. ^ LTS- h ^ >>^X 1 4 A*5ctr/ 

1 4 B(cg|-r'5^^>^;Hi7j^u 6 oT^^cfcatca*? 

^n. ^LTN 2 A/N 2 Bt^/NWX (-^l^T, N3A 

/N3B^A'-fx) ^m^xmn^nwLt^mioo 

X$>^hiBL^'tri\i. N2 A/N2 B:feci:^;^N3 A/N 

3 B^A*-rX(0 h^>>?Xi$'CO^-\' >:^^;Htit^ 2 (TXt 50 
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tD^ 160/2 = 80. -eLT80X100MA=8m 

A) tU^^'DM^^n^. 

[0 0 3 0] ^^lc:^fc> ^EEPR e f (/c:^^«VT 
T-r4 0 0mV) 7{^^R4i:^:2.T;i/y— hpFET^'/N* 
XP 3A/P 3 B(^Pp1<DS^gBtC*5tt-5«£E. T^^j:*:) 
*^TP^<i:t)tC:t^T>7'I PJcSfl^^n^o "tCDXo 
t^xti\zm^vx. :t^7>yiP«. p5"^>*;P/\* 
-f TXmBEvBLASP^^^L> ;i<0«BEtlttJ;b F 
-Y/^lHlKOHK>h^>vX^^ 1 2 B (02) 
Sn^o *D^T, :^^T>yi P<7)ai:f3li, HU-f>h 

^>>^x5^ p 3 BcDy- h^-5-^;Kcii«$n^o 

[0 0 3 1] 5'^T;py-~hnFET5^A<X 1 4 
'r^N2 A/N2 Bi5<klXN3 A/N3 B5^/t-f XO^ 
^>:^^;Hli/S$itcD*tfc;:i:|^<i{-, P3A/P3B5^ 

A*<xco^-\'>:?^;pils/s^Jttim:ti \^^^ nm^(D^ 

P FET^A-f X 1 2(D-^tlJ3^*iSf 
d 5 VX. ( V— X*5 J:?/ H U-f > h ^ >>^X!$^i^:& 
(^) &h^>>?X:$^co^-v>:^;i/fi$:^t^!ae5Jc 
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